Residential Land Prices Prior to Development by Karl Guntermann
Introduction
The price of land at the urban fringe has been the subject of considerable research over
the last two decades. One line of research focused on explaining the timing of residential
development and when it is proﬁtable to convert rural land to an urban use. Important
theoretical work by Markusen and Scheffman (1978) and Arnott and Lewis (1979)
identiﬁed the expected appreciation rate in raw land relative to such factors as interest
rates, development costs and agricultural use opportunity costs to explain when land is
converted to an urban use.
It is well known that land prices can be extremely volatile, often rising and falling
dramatically over very short periods of time.1 It is clear that expectations about the
future, as well as many other factors, contribute to changes in land prices. In early
research, Hushak (1975) identiﬁed parcel size, accessibility, zoning, and property taxes as
factors explaining variations in the price per acre of urban-rural fringe land surrounding
Columbus, Ohio. A follow-up study by Hushak and Sadr (1979) expanded the model and
tested it on other land markets with similar results. Chicoine (1981) conﬁrmed the
importance of parcel size, accessibility and zoning as well as neighboring land uses on the
price of land south of Chicago, Illinois. He also found that prices per acre were lower for
individual buyers and sellers than for other types of market participants (corporations,
partnerships, etc.).
While previous research has identiﬁed many factors that explain variations in land
prices, the process of land value determination prior to development is still not fully
understood. The relationship between expectations and land values has been studied in
some previous research but it has not always been the central focus of those papers. This
paper extends previous research on urban land prices by testing various hypotheses
JOURNAL OF REAL ESTATE RESEARCH 1
1
Karl L. Guntermann* Residential Land Prices 
Prior to Development
*Department of Business Administration, PO Box 873706, Arizona State University, Tempe, Arizona 85287.
Date Revised—February 1996; Accepted—March 1996.
Abstract. This paper tests various hypotheses related to expectations and the value of
undeveloped land. Evidence is found to support the hypothesis by Capozza and Helsley
(1989) that the price of land in rapidly growing cities reﬂects a signiﬁcant premium based
upon expectations about future growth. There is also evidence that this premium varies
from less than 40% of land value during down times to over 70% during boom times.
Additional hypotheses tested related to development expectations for smaller geographic
areas within the market. Land values reﬂect forecasts of employment up to ﬁve or six years
into the future for nine square mile planning areas. The level of residential development
activity from two to three miles around individual parcels is also capitalized into value.
Much of the value of urban land may be explained by the growth rate of the metropolitan
area and micro-geographic factors related to individual parcels.related to expectations and land values, both market wide and for small geographic areas
around individual parcels.
The Phoenix, Arizona metropolitan area provides an ideal laboratory for studying land
prices prior to development because of its long history of high average growth rates. The
Phoenix economy is also quite cyclical and several pronounced real estate cycles have
occurred over the past several decades. The 1980s are a particularly interesting time to
study land prices in Phoenix. A period of substantial growth and development was
followed by several years of slower growth and eventually a prolonged period of
stagnation. Real estate activity accelerated rapidly beginning in 1982 or 1983 and peaked
in the 1985–86 period, resulting in severe overbuilding in every sector of the market. The
availability of ﬁnancing and the perception that population and employment growth
would continue at very high rates by historic standards encouraged residential, commer-
cial and industrial development to continue long after it became apparent from published
data that population growth and the local economy were slowing down. This greatly
aggravated the problem of excess supply and led to the perception by the late 1980s that
land prices would be depressed from earlier peaks for many years. The depression in the
residential real estate market ended by 1992.
Previous Research
The research presented in this paper builds directly upon the ﬁndings published in several
previous articles. In an early important paper, Adams, Milgram, Green, and Mansﬁeld
(1968) developed models to explain residential, commercial and industrial land values
(price per acre) as development occurred in a line extending outward in Northeast
Philadelphia. They tested hypotheses relating to variables for accessibility, state of land
(crude proxies for time to expected development), zoning, and plot or property
characteristics (size, waterfront location, railroad siding, etc.). A time variable was
included in the models to measure the appreciation in land values over the 1945–62 time
period. They found evidence that speciﬁc variables in each category inﬂuenced price in
separate models estimated using residential, commercial and industrial data. Several
accessibility variables were statistically signiﬁcant in the residential model, such as
distance and travel time to the CBD (negative), distance from a major commercial
boulevard (negative) as well as a premium for a location on the commercial boulevard.
Distance from public transportation was negatively related to land value. Higher density
residential zoning increased land prices relative to single-family zoning. The ‘‘state of
land variables’’ tested in the various regressions were simple proxies for expected time to
development. Among those, speciﬁc variables for ‘‘raw land’’ and ‘‘interior streets in’’
were signiﬁcant but had negative signs, indicating that land without subdivision approval
sold for a lower price.2
A more recent study which attempted to explain variations in land prices was
published by Peiser (1987). He focused only on nonresidential land in the Dallas metro-
politan area from 1978 to 1982. His model included variables in six general categories
measuring or proxying for physical site characteristics, macro location variables with
respect to the CBD, macro location variables (size of street, location on the block),
development expectations, neighborhood characteristics and macroeconomic and ﬁnan-
cial variables. The estimated model produced reasonably good results with signiﬁcant
variables in each of the major categories. Peiser concluded that the individual factors
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Development expectations were proxied by creating three zoning and three density
variables but results were presented only for the density variables. The results are mixed
and it is not clear that density or zoning are the best proxies to use to estimate develop-
ment expectations.
Dunford, Marti and Mittelhammer (1985) developed a model of rural-urban fringe
land prices including factors for buyer characteristics similar to Chicoine, subjective
buyer expectations regarding future conditions, external forces, land characteristics, and
seller characteristics. Expectations were measured based upon buyer’s opinions concern-
ing expected inﬂation over the next ﬁve years and, secondly, by using a binary variable
with the value one if the buyer expected more intensive development of the
neighborhood surrounding the parcel over the next ﬁve years. They found support for
variables in each category to explain variations in land prices. While both Peiser (1987)
and Dunford et al. (1985) tested variables as proxies for development expectations, their
variables actually may have been better proxies for something other than the likelihood
of development.
Capozza and Helsley (1989) make an important contribution to the literature on land
prices. They develop a model that explains the difference between agricultural and urban
land prices net of the cost of conversion to an urban use in terms of the present value of
future expected rent increases. They state that ‘‘In rapidly growing cities, the growth
premium may easily account for half of the average price of land, . . .’’3 A numerical
example in their article presents plausible estimates of the relationship between urban
and rural land values as a function of differences in urban growth rates. Revisions of
expectations associated with changes in actual growth rates potentially could explain
much of the volatility observed in undeveloped or ‘‘boundary’’ land prices.
Hypotheses
The purpose of this study is to test various hypotheses related to the formation of
expectations and their capitalization into land prices prior to development. Expectations
that may be reﬂected in land values can be divided into two main categories or types of
inﬂuence. The ﬁrst would include factors that impact land prices similarly over a wide
geographic area, such as the entire metropolitan land market. The second category would
include those factors that have a more limited or micro geographic effect in areas where
development is likely to occur. The ﬁrst type of factor might help to explain the level of
land prices across metropolitan areas or over time, while the second type presumably
could explain much of the difference observed across land prices within a metropolitan
area at one point in time.
Capozza and Helsley (1989) suggest that growth rates can be capitalized into land
values and may account for approximately 50% of the price of land in rapidly growing
urban areas. Expectations associated with local growth rates presumably should be
capitalized into value over a wide geographic area. If the Capozza and Helsley hypothesis
is correct, the high historical growth rate in the Phoenix area should be reﬂected in the
price of surrounding undeveloped land. Upward or downward revisions of expectations
about future growth may be capitalized into land prices fairly quickly. If so, variations in
land prices throughout the real estate cycle could be explained in part by variations in the
local growth rate.
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series as measures of growth. There is no theoretical basis for expecting either
employment or population to be the better measure of growth. While employment gains
indicate a strong local economy, signiﬁcant net in-migration may result independent of
local employment opportunities, increasing the demand for residential land. The
empirical section of this study will test employment and population series to determine if
any proxies for local expected growth and, if so, to quantify the impact that changes in
growth rates have on land prices.
Associated with the Capozza and Helsley growth expectations hypothesis, but also
distinct from it, is the role of micro-development expectations in the formation of land
prices. While local growth rates may have a similar inﬂuence on land prices throughout
the metropolitan area, this is not the case for other types of expectations. Development
tends to occur at the urban periphery and relatively small differences in location can be
associated with substantial differences in development potential and, hence, land value.
For this reason, a model of the land market must allow for variations in development
expectations across relatively small geographic areas, as well as for the inﬂuence of
macro-factors such as variations in local growth rates across time.
The empirical section will test alternative proxies for micro-development expectations
to determine whether any can explain variations in land values. One set of proxies is
based upon forecasts of future population and employment for planning areas of roughly
nine square miles. While such forecasts are of interest, there is no evidence that they have
an impact in the marketplace, i.e., that investors capitalize them into value. Development
expectations could be based on employment forecasts in an area since job creation
typically precedes residential development and related retail and service activities.
However, in a relatively small geographic area the relationship between forecasted popu-
lation and value is less clear and it is possible that land values are sensitive to population
forecasts or changes in them over time. For this reason, both employment and population
forecasts will be tested in the empirical section of this study.
Subdivision activity in an area is an obvious sign that the development of any speciﬁc
parcel in the area is a possibility. However, it is unknown whether the level of develop-
ment activity per se affects the value of surrounding undeveloped land. A second test
relating to development expectations uses the level of residential activity at various
distances from each parcel as a basis for forming expectations. It is hypothesized that
expectations about development are formed based on the level of subdivision activity at
certain, critical distances around each parcel. The expectations hypothesis will be tested
for residential activity (number of active subdivisions) located from one to three miles
around each parcel.
Model and Data
Based upon this discussion and previous research, the various factors that are hypothe-
sized to explain variations in the price per acre of vacant land can be organized into the
following general categories:
1) Parcel characteristics or attributes;
2) Local expected growth rates;
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4) Other (macro) economic factors.
Hedonic models are estimated to test hypotheses related to categories two and three.
Standard parcel characteristic variables are included to ensure adequate speciﬁcation of
the models. Parcel characteristics are measured using variables for size, and accessibility
(distance to development and distance to the freeway) and dummy variables for the
availability of off-site infrastructure and two residential zoning categories (high and low
density). Variables are included to test for other economic factors or events, such as
changes in tax laws or interest rates, that might also affect land values. The dependent
variable in all cases is real price per acre and each model is estimated in both a semi-log
and log-linear form. A more complete description of all variables is presented in
Exhibit 1.
Population, net in-migration and employment series for the Phoenix metropolitan area
are readily available to test the Capozza-Helsley growth hypothesis.4 Both total wage and
salary employment and a construction employment series are tested in alternative
models. While wage and salary employment would be a broad-based measure of growth,
construction employment is a narrower measure of growth that may correspond more
closely to activity in the land market. Several ﬁnancial series on funds availability, interest
rates and mortgage commitments for commercial and residential loans, etc. are tested as
macro-type variables. Dummy variables for important tax law changes during the period
of the land transactions data (1983–91) also are tested. All variables are tested in both a
concurrent and lagged form with respect to the dependent variable, real price per acre.
The population and employment forecast data used to test one of the micro develop-
ment expectations hypotheses are from reports prepared by the Maricopa Association of
Government (MAG), which is a quasi-ofﬁcial planning organization in Maricopa County
(Phoenix MSA).5 Each report contains forecasts for ﬁve-year intervals (1985, 1990, etc.)
for municipal planning areas (MPAs), which typically cover nine square miles. Individual
land transactions are matched to the closest forecast for their MPA from the report
currently available as of the transaction year.6 Data on subdivision activity are from the
Greater Phoenix Housing Study (GPHS), which tracks subdivision activity and publishes
data quarterly on permits, starts and closes for each subdivision. Aerial photographs
published in connection with the GPHS data were used to locate and identify active
subdivisions within a three-mile radius of each parcel. Separate variables were created for
each mile based on the count of subdivision within that distance.
A total of seventy-nine transactions are used in this study, extending from areas that
are substantially developed to the largely vacant urban fringe.7 The data are from Mesa
and Gilbert, Arizona, which are located in the southeastern portion of the Phoenix MSA
in what is known as the east Valley. Portions of those cities underwent substantial
development during the 1980s and they would be representative of what occurred
throughout the Phoenix area during the 1983–91 period. Both substantial appreciation
and depreciation in land prices is reﬂected in the transactions data. Approximately one-
half of the transactions used here resulted in residential development, usually within one
to two years of sale, while the other parcels had not been developed by the end of 1993.
The parcels were zoned for either an agricultural or residential use of varying densities
and ranged in size from 3 to 483 acres. Descriptive statistics for the variables used in the
regressions presented here are in Exhibit 2.
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Exhibit 1
Deﬁnition of Variables Used in the Empirical Tests
Type of Variable Description Deﬁnition
Dependent Real price per acre Reported price deﬂated by the Phoenix 
CPI using January 1983 as a base, then 
divided by parcel size
Parcel Characteristics Size Parcel size in gross acres
Zoning Low Density  A dummy variable for sales with single-
(Zoning 1) family residential densities of one unit
per acre or higher 
Zoning High Density A dummy variable for sales with
(Zoning 2) multifamily densities, mixed use or 
planned area development (PAD) 
Distance to Development Reciprocal of the distance in miles from 
(DISTDEV) the edge of a parcel to the nearest 
development 
Distance to Freeway  Reciprocal of the distance in miles from
(DISTFWAY) the center of each parcel to the nearest 
freeway access ramp 
Offsites A dummy variable with the value 1 if 
offsite utilities are available to the edge 
of a parcel
Development Expectations Residential Subdivision  The number of active subdivisions within
Activity one, two and three miles of a parcel 
Population/Employment  Population/employment forecast for 1990
Forecasts or 1995 for the Maricopa Association of 
Governments (MAG) planning district 
including each parcel. The land 
transactions were distributed over nine
different planning districts 
Local Growth Rates Wages & Salary  Monthly total wages & salary
Employment employment in the Phoenix MSA 
averaged for the quarter in which a 
transaction occurred 
Construction Employment Monthly construction employment in the 
Phoenix MSA averaged for the quarter in 
which a transaction occurred
Metropolitan Population Estimated quarterly population for the 
Phoenix MSA
Net Migration Net in-migration to the Phoenix MSA 
during the quarter in which a transaction 
occurred
Other Macro-factors Real Interest Rates Nominal commercial interest rates for the 
Phoenix MSA divided by the inﬂation rate 
for Phoenix based upon the Consumer 
Price IndexResults
Ideally, an estimated model would include any variables that could be used to test a
particular hypothesis, such as population and employment forecast variables to test one
of the development expectations hypothesis. However, multicollinearity problems
typically preclude such a direct approach. A correlation matrix for the development
expectations and local growth variables is presented in Exhibit 3. The variables for the
number of active subdivisions within one, two or three miles of each parcel are signi-
ﬁcantly and highly correlated with each other, as might be expected. As a consequence,
separate models have been estimated including only one of the subdivision variables. The
same situation exists in the other test of development expectations using the population
and forecast variables and with the tests involving the growth capitalization variables.
Hence, alternative models test only one variable of each type.
The results for speciﬁcations of the model with the employment forecast and three mile
subdivision variables and alternative growth variables are presented in Exhibit 4 for the
semi-log models and in Exhibit 5 for the log-linear models. The log-linear models
typically had greater explanatory power with better signiﬁcance levels for many variables.
The SIZE variable generally is signiﬁcant and the coefﬁcient is consistent with the results
reported in earlier studies. The availability of utilities and infrastructure to each parcel
(OFFSITES) is highly signiﬁcant and has a substantial effect on value, as might be
expected.8 The accessibility variables, DISTFWAY and DISTDEV are generally not
signiﬁcant, especially DISTDEV, and the zoning variables are also insigniﬁcant in all
cases.
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Exhibit 2
Descriptive Statistics for Variables Used in the Reported Regression Models
Variable Mean Std Dev. Min. Max.
Dependent:
Real Price per Acre $46,817 $29,310 $3,119 $137,615
Independent:
Size (acres) 66.06 70.79 3.00 483.73
Zoning 1 0.67 0.47 0 1
Zoning 2 0.16 0.37 0 1
Distance to Development (miles) 0.55 0.49 0.10 2
Distance to Freeway (miles) 4.14 2.29 0.13 9.35
Offsites 0.30 0.46 0 1
Subdivisions (1 mile) 5.42 4.27 0 20.00
Subdivisions (2 miles) 14.43 8.62 0 38.00
Subdivisons (3 miles) 25.03 13.74 3.00 61.00
Pop. Forecasta 22.16 8.00 5.08 38.26
Metropolitan Pop.a 1,952.49 159.44 1681.00 2211.00
Net Migrationa 11.62 4.32 6.00 19.00
Empl. Forecasta 3.70 3.63 0.28 13.37
Wages & Salary Empl.a 888.42 82.79 689.70 1,003.63
Const. Empl.a 66.34 10.19 50.10 81.60






























































Correlation Matrix for the Development Expectations and Growth Variables
(Pearson Correlation Coefﬁcient/Prob$½R ½ under Ho: Rho50/N579)
RPRIACRE SUBD1MI SUBD2MI SUBD3MI POPFORE EMPFORE NETMIGRA POPPHX W&SEMP CONSEMP
RPRIACRE 1.0000 0.3414 0.3631 0.3829 0.1807 0.1936 0.2712 20.2731 20.1724 0.4448
0.0 0.0021 0.0010 0.0005 0.1111 0.0873 0.0156 0.0149 0.1286 0.0001
SUBD1MI 0.3414 1.0000 0.9152 0.8553 0.2504 0.0547 0.1591 20.2728 20.2565 0.0644
0.0021 0.0 0.0001 0.0001 0.0260 0.6323 0.1615 0.0150 0.0225 0.5731
SUBD2MI 0.3631 0.9152 1.0000 0.9344 0.2721 20.0167 0.1756 20.2856 20.2690 0.0776
0.0010 0.0001 0.0 0.0001 0.0153 0.8840 0.1218 0.0107 0.0165 0.4967
SUBD3MI 0.3829 0.8553 0.9344 1.0000 0.2670 20.0098 0.1842 20.2738 20.2475 0.0954
0.0005 0.0001 0.0001 0.0 0.0174 0.9316 0.1042 0.0146 0.0279 0.4032
POPFORE 0.1807 0.2504 0.2721 0.2670 1.0000 0.5441 20.2724 0.3256 0.3494 20.1513
0.1111 0.0260 0.0153 0.0174 0.0 0.0001 0.0152 0.0034 0.0016 0.1832
EMPFORE 0.1936 0.0547 20.0167 20.0098 0.5441 1.0000 20.1818 0.1055 0.0921 20.1320
0.0873 0.6323 0.8840 0.9316 0.0001 0.0 0.1089 0.3549 0.4196 0.2461
NETMIGRA 0.2712 0.1591 0.1756 0.1842 20.2724 20.1818 1.0000 20.8188 20.7318 0.8078
0.0156 0.1615 0.1218 0.1042 0.0152 0.1089 0.0 0.0001 0.0001 0.0001
POPPHX 20.2731 20.2728 20.2856 20.2738 0.3256 0.1055 20.8188 1.0000 0.9726 20.5666
0.0149 0.0150 0.0107 0.0146 0.0034 0.3549 0.0001 0.0 0.0001 0.0001
W&SEMP 20.1724 20.2566 20.2690 20.2475 0.3494 0.0921 20.7318 0.9726 1.0000 20.4089
0.1286 0.0225 0.0165 0.0279 0.0016 0.4196 0.0001 0.0001 0.0 0.0002
CONSEMP 0.4448 0.0644 0.0776 0.0954 20.1513 20.1320 0.8078 20.5666 20.4089 1.0000
0.0001 0.5731 0.4967 0.4032 0.1832 0.2461 0.0001 0.0001 0.0002 0.0The employment forecast variable generally is signiﬁcant, providing evidence that
development expectations and, hence, land prices are sensitive to variations in those
forecasts across small planning areas. Use of the population forecast variable instead of
employment produced generally similar results in the semi-log speciﬁcations but
somewhat weaker results in the log-linear models (Appendix 1). Based upon the
correlations between POPFORE and the dependent variable, real price per acre
(RPRIACRE) and EMPFORE and RPRIACRE (Exhibit 3), these results are to be
expected. Irrespective of which forecast is the better proxy for development expectations,
the conclusion that can be reached from these ﬁndings is that the market is responsive to
RESIDENTIAL LAND PRICES PRIOR TO DEVELOPMENT 9
Exhibit 4
Regression Results: Semi-Log Models for Population and Employment
Growth Variables (Dependent Variable: Real Price per Acre; N579)
Equation Number
1 2 3 4 5 6
Intercept 9.18 13.10 11.70 7.62 9.061 8.26
(29.24) (13.92) (13.14) (17.44) (7.33) (8.37)
SIZE 20.0017* 20.0016 20.0013 20.0015* 20.0017* 20.0016*
(21.79) (21.56) (21.23) (21.69) (21.88) (21.79)
ZONING 1 20.0014 0.021 0.095 0.13 0.070 0.096
(20.01) (0.12) (0.51) (0.86) (0.44) (0.16)
ZONING 2 0.11 0.029 0.074 0.15 0.10 0.12
(0.53) (0.13) (0.31) (0.75) (0.51) (0.61)
DISTDEV 20.019 20.024 20.021 20.0067 20.012 20.010
(20.88) (21.05) (20.87) (20.34) (20.60) (20.50)
DISTFWAY 20.016 20.0011 0.0066 0.00030 20.0028 20.00075
(20.26) (20.018) (0.097) (0.005) (20.048) (0.013)
OFFSITES 0.68** 0.71** 0.74** 0.48** 0.51** 0.49** 
(4.73) (4.75) (4.70) (3.48) (3.63) (3.53)
SUBD3MI 0.46** 0.44* 0.43** 0.46* 0.46** 0.47**
(2.70) (2.45) (2.26) (2.92) (2.95) (2.92)
SUBD3SQ 20.059** 20.056** 20.053* 20.055** 20.057** 20.056**
(22.34) (22.16) (21.91) (22.36) (22.47) 22.41)
EMPFORE 0.028* 0.019 0.015 0.029* 0.029* 0.029*
(1.67) (1.14) (0.83) (1.87) (1.93) (1.90)
NETMIGRA 0.074** — — — — —
(4.63)
POPPHX — 20.0016** — — 20.00054 —
(23.85) (21.25)
W&SEMP — — 20.0020** — — 20.00055
(22.43) (20.73)
CONSEMP — — — 0.034** 0.029** 0.032**
(6.05) (4.42) (5.34)
RCOMINT 20.052** 20..35* 20.032* 20.044** 20.045** 20.045**
(22.91) (21.98) (21.71) (22.79) (22.83) (22.81)
Adj. R2 .54 .50 .44 .61 .61 .60
t-ratios are in parentheses.
*signiﬁcant at the .10 level; **signiﬁcant at the .05 levelcredible near-term forecasts (one to ﬁve years) of growth and development in an area and
they are capitalized into land prices.
The second measure of development expectations tested in this paper is the number of
active subdivisions within one, two or three miles of each parcel. The signiﬁcant though
relatively small correlation (.25–.27) between POPFORE and the three subdivision
variables (Exhibit 3) is one reason to prefer a speciﬁcation with EMPFORE and the sub-
division variables, since they are not signiﬁcantly correlated. The subdivision variables
are tested in a quadratic form since subdivision activity can be volatile in response to the
local economic cycle.
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Exhibit 5
Regression Results: Log-Linear Models for Population and 
Employment Growth Variables (Dependent Variable: Natural Log of 
Real Price per Acre; N569)
Equation Number
7 8 9 10 11 12
Intercept 8.42 40.11 26.66 0.20 13.82 8.09
(18.19) (6.00) (4.71) (0.15) (1.88) (1.56)
LNSIZE 20.22** 20.18** 20.14* 20.019** 20.22** 20.22**
(23.47) (22.63) (21.87) (23.33) (23.83) (23.71)
ZONING 1 0.049 0.0085 0.072 0.23 0.13 0.15
(0.30) (0.05) (0.36) (1.52) (0.86) (0.97)
ZONING 2 0.27 0.11 0.13 0.32 0.26 0.27
(1.30) (0.48) (0.50) (1.62) (1.31) (1.35)
LNDISDEV 20.089 20.13 20.11 20.076 20.10 20.10
(21.12) (21.39) (21.15) (21.02) (21.36) (21.33)
LNDISFWA 20.032 20.049* 0.054* 0.013 0.023 0.024
(1.42) (1.90) (1.88) (0.63) (1.07) (1.08)
OFFSITES 0.72** 0.77** 0.79** 0.51** 0.55** 0.54** 
(5.47) (5.24) (4.94) (3.97) (4.34) (4.23)
SUBD3MI 0.38** 0.34 0.36 0.41** 0.37** 0.38**
(2.10) (1.64) (1.61) (2.40) (2.22) (2.23)
LNBD3SQ 20.061** 20.054* 20.53* 20.053** 20.053** 20.052**
(22.37) (21.89) (21.72) (22.22) (22.26) (22.22)
LNEMPFOR 0.17** 0.14** 0.14* 0.19** 0.18** 0.18**
(2.74) (2.02) (1.83) (3.16) (3.07) (3.08)
LNNETMIG 1.06** — — — — —
(6.31)
LNPOPPHX — 23.86** — — 21.55* —
(24.54) (21.89)
LNW&SEMP — — 22.37** — — 21.01
(22.98) (21.58)
LNCONEMP — — — 2.51** 2.12** 2.32**
(7.31) (5.37) (6.49)
LNRCOINT 20.24** 20.17 20.15 20.29** 20.27** 20.27**
(22.00) (21.24) (21.04) (22.58) (22.41) (22.41)
Adj. R2 .66 .58 .51 .70 .72 .71
t-ratios are in parentheses.
*signiﬁcant at the .10 level; **signiﬁcant at the .05 levelThe coefﬁcient on the SUBD3MI variable in Exhibits 4 and 5 is highly signiﬁcant,
indicating that subdivision activity per se is one basis for forming expectations about
future development. The same models testing the SUBD2MI variable produced results
essentially similar to those presented in Exhibits 4 and 5. However, the SUBD1MI
variable was generally insigniﬁcant (Appendix 2) when tested in those models. These
results suggest that expectations are revised substantially as development activity changes
within a two- to three-mile radius of each parcel and that land values reﬂect variations in
expectations at those distances.
The net in-migration and construction employment variables (Exhibits 4 and 5) are
signiﬁcant and have  the expected sign, providing support for the Capozza and Helsley
(1989) growth hypothesis. However, the Phoenix population and total wage and salary
employment variables, while signiﬁcant, have negative regression coefﬁcients. The negative
coefﬁcients occur in other speciﬁcations of the models (in both semi-log and log-linear
forms) and for various lagged periods. The growth variables with the smallest correlations
(Exhibit 3) are POPPHX, W&SEMP and CONSEMP. These variables are combined in
models presented in Exhibit 4, equations 5 and 6 and in Exhibit 5, equations 11 and 12.
The coefﬁcients for POPPHX and W&SEMP remain negative but their magnitude
changes substantially while the coefﬁcient for CONSEMP remains basically the same.
The net in-migration and construction employment variables were tested in the same
models for lagged periods up to sixteen quarters with interesting results (Exhibit 6). The
coefﬁcients on the net migration variables remained signiﬁcant for the entire period
under either speciﬁcation but the lagged construction employment variables
(CONSLAG8 and LNCONLAG8) became statistically insigniﬁcant after eight quarters.
The R2 of the models with the net in-migration variables peaked with lags of three and
four quarters (log-linear) and then began to decline. The explanatory power of the
models with the construction employment variables declined with each lagged quarter
from the contemporaneous results in Exhibits 4 and 5.9 Exhibit 6 illustrates these results
for selected lag periods.
The signiﬁcance of these variables over extended lag periods is consistent with the
Capozza-Helsley growth hypothesis in the sense that land values presumably reﬂect the
capitalization of long-term expectations about growth and Phoenix (and Arizona) has
had above-average growth rates for decades. The three- to four-quarter lag for the
migration variable might well reﬂect the delay in reporting the migration estimates, which
are not as directly measurable as other economic series. Construction employment, since
it is more closely related to the real estate cycle, may not proxy for growth as well as the
migration series, as evidenced by the steady decline in R2 for those models beginning with
the ﬁrst lagged period.
Capozza and Helsley (1989) state that in a growing area, the growth premium could
represent 50% of land value. The regression results presented in Exhibit 4 (equation 1)
can be used to calculate the growth premium reﬂected in Phoenix land values. Exhibit 7
contains calculated real prices per acre over the entire period of the data (1983–91) and
for the peak year (1985) and trough of the cycle (1991). It can be seen that long-term
growth as measured by net in-migration, represented 57% of land prices over this time
period and accounted for over 70% of value at the peak in 1985.10 The changed
perception of Phoenix’s growth potential is reﬂected in the 1991 ﬁgure (38%). It would
appear that not only are growth rates capitalized into land values but that the degree of
capitalization ﬂuctuates throughout the real estate cycle.
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Exhibit 6
Net In-Migration and Construction Employment Variables for Various Lagged
Periods (Dependent Variable: Natural Log of Real Price per Acre)
Equation Number
13 14 15 16 17 18
Semi-log Log-linear
Intercept 8.96** 8.52** 7.93 8.28** 7.63** 4.46
(27.72) (18.059) (9.012) (18.15) (10.64) (1.40)
SIZE 20.0016* 20.0012 20.00051 — — —
(21.7) (21.058) (20.42)
LNSIZE — — — 20.19** 20.16** 20.043
(23.36) (22.18) (20.49)
ZONING 1 0.13 0.308 0.33 0.23 0.36* 0.30
(0.802) (1.606) (1.56) (1.49) (1.77) (1.18)
ZONING 2 0.107 0.23 0.22 0.23 0.42 0.32
(0.49) (0.87) (0.74) (1.14) (1.57) (0.98)
DISTDEV 20.0053 0.0031 20.0066 — — —
(20.25) (0.10) (20.20)
LNDISDEV — — — 20.092 20.16 20.16
(21.20) (21.40) (21.11)
DISTFWY 20.0073 0.12 0.11 — — —
(0.012) (1.48) (1.17)
LNDISFWA — — — 0.042 0.048 0.068
(1.43) (1.28) (1.49)
OFFSITES 0.55** 0.38* 0.57** 0.55** 0.33 0.59** 
(3.73) (1.79) (2.62) (4.30) (1.55) (2.29)
SUBD3MI 0.43** 0.38* 0.31 0.39** 0.25 0.30
(2.501) (1.71) (1.30) (2.27) (1.05) (0.99)
SUBD3SQ 20.047* 20.041 20.025 20.048** 20.010 20.014
(21.89) (21.16) (20.66) (22.00) (20.27) (20.27)
EMPFORE 0.023 0.015 0.024 — — —
(1.46) (0.78) (0.11)
LNEMPFOR — — — 0.19** 0.18** 0.12
(3.13) (2.18) (1.25)
MIGRLAG4 0.079** — — — — —
(5.25)
LNMILAG4 — — — 1.14** — —
(7.31)
MIGRLAG8 — 0.083** — — — —
(3.96)
LNMILAG8 — — — — 1.25** —
(5.03)
CONSLAG8 — — 0.024** — — —
(2.29)
LNCONLAG8 — — — — — 1.34*
(1.80)
RCOMINT 20.042** 20.00066 20.0012 — — —
(22.48) (20.031) (20.49)
LNRCOMIN — — — 20.39** 20.209 20.16
(23.39) (21.39) (20.85)
Adj. R2 .57 .51 .41 .71 .63 .44
N 77 62 62 67 52 52
t-ratios are in parentheses.
*signiﬁcant at the .10 level; **signiﬁcant at the .05 levelThe relationship between long-term growth rates and land values in contrast to
shorter-term development expectations can be inferred from these empirical results.
Estimated land value would be $16,232 per acre in the absence of growth expectations
compared to $37,742 based on historical growth rates (Exhibit 7). When the same
equation is recalculated for zero active subdivisions within three miles of a parcel, esti-
mated value declines to $8,232 per acre. This suggests that micro or localized develop-
ment expectations, as distinct from local growth rates, can cause land values to roughly
double as development becomes imminent. The $8,232 per acre could be compared to
remote, desert land with very limited urban use potential in the 1980s, which was selling
in the range of $2,000 to $5,000 per acre.11
Conclusions
This study presents the results of tests of hypotheses related to the market for land prior
to development. Considerable evidence is found to support the contention by Capozza
and Helsley (1989) that a signiﬁcant portion of the land in rapidly growing areas, such as
Phoenix, Arizona, reﬂects a growth premium. While the growth premium reﬂects long-
term historical rates, it increases as a percent of land value during boom times and
accounts for less than 50% of value during down times. Net in-migration appears to be
the best measure of growth, while other population and employment did not produce
results that were as strong.
Separate from the Capozza-Helsley growth hypothesis were tests of development
expectations conducted for relatively small geographic areas within the metropolitan
area. Evidence was found that employment or population forecasts for small planning
areas inﬂuence land values in the near term (one to ﬁve years). An alternative measure of
development expectations was based on subdivision activity around individual parcels.
Land values are sensitive to the level of residential activity occurring within two to three
miles of a parcel but not to activity that is only within one mile of a parcel.
This research suggests an interesting and potentially valuable follow-up study. Over
50% of the transactions used in this study resulted in residential development, usually
shortly after the sale. However, development did not occur on the remaining parcels for
at least three years after the observed transactions. From both a private and public
perspective, it would be desirable to have a more complete understanding of why certain
parcels underwent development but others that are similarly situated did not. Local
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Exhibit 7
Calculated Real Price per Acre for Selected Time Periods
1983–1991 1985 1991
Without a Growth Estimate $16,232 $16.601 $12.282
With a Growth Estimate 37,742 58,452 19.807
Percent of Est. Price per Acre 57 72 38
Contributed by Long-term Growth
Expectations
Actual Mean $46,817 $65,655 $18,265governments and private utilities monitor new development and activity in the land
market because of the lead times required to build the necessary infrastructure to
accommodate growth. Much of the activity in the Phoenix land market in the 1980s sent
false signals to both governments and utility companies about the likelihood that
development would occur in speciﬁc areas. In some cases, investments in infrastructure
were not justiﬁed by subsequent development in an area, while at other locations
development proceeded much faster than anticipated. A better understanding of those
factors associated with the conversion of land to a residential use would be beneﬁcial to
both the private and public sectors.
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Appendix 1
Regression Results: Log-Linear Models with Population Forecasts Instead 
of Employment Forecasts (Dependent Variable: Natural Log of 
Real Price per Acre; N569)
Equation Number
1 2 3 4 5 6
Intercept 7.52** 43.50** 29.25** 0.016 19.43** 11.73**
(9.62) (6.34) (5.005) (0.010) (2.46) (2.11)
LNSIZE 20.21** 20.19** 20.15* 20.18** 20.23** 20.23**
(23.25) (22.66) (21.94) (22.99) (23.70) (23.63)
ZONING 1 0.18 0.105 0.16 0.35** 0.22 0.24
(1.045) (0.57) (0.77) (2.15) (1.39) (1.5)
ZONING 2 0.34 0.15 0.16 0.39* 0.30 0.31
(1.59) (0.64) (0.62) (1.88) (1.45) (1.49)
LNDISDEV 20.066 20.108 20.101 20.056 20.087 20.087
(20.79) (21.20) (21.02) (20.701) (21.12) (21.10)
LNDISFWA 0.025 0.044* 0.051* 0.0070 0.020 0.023
(1.06) (1.73) (1.79) (0.30) (0.90) (0.96)
OFFSITES 0.75** 0.78** 0.811** 0.57** 0.61** 0.60** 
(5.55) (5.35) (5.10) (4.19) (4.66) (4.54)
SUBD3MI 0.40** 0.34* 0.36 0.421** 0.38** 0.38**
(2.10) (1.67) (1.61) (2.30) (2.12) (2.12)
SUBD3SQ 20.064** 20.059** 20.057* 20.056** 20.057** 20.056**
(22.43) (22.05) (21.83) (22.15) (22.30) (22.25)
LNPOPFOR 0.27* 0.36** 0.31 0.16 0.28* 0.28*
(1.71) (2.00) (1.57) (1.05) (1.83) (1.75)
LNNETMIG 1.092** — — — — —
(6.14)
LNPOPPHX — 24.44** — — 22.26** —
(24.97) (22.51)
LNW&SEMP — — 22.88** — — 21.57**
(23.39) (22.20)
LNCONEMP — — — 2.44** 1.90** 2.18**
(6.63) (4.58) (5.80)
LNRCOMIN 20.25** 20.17 20.15 20.30** 20.26** 20.27**
(22.00) (21.25) (21.02) (22.46) (22.25) (22.24)
Adj. R2 .64 .58 .50 .66 .69 .68
t-ratios are in parentheses.
*signiﬁcant at the .10 level; **signiﬁcant at the .05 levelNotes
1The Phoenix Metropolitan area experienced rapid growth during much of the 1980s. It was not
unusual to observe parcels selling for $50,000 to $60,000 per acre in the mid-1980s that had been
selling for $15,000 to $20,000 per acre only a few years earlier. By 1989 to 1991, such parcels had
declined in price by 50% or more, if they could be sold at all.
2The discussion of ‘‘State of land variables’’ and the results of the residential regressions on pages
252–53 is at best confusing, making it difﬁcult to interpret their results.
3Capozza and Helsley, p. 295.
4The Arizona Department of Economic Security publishes various population and employment
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Appendix 2
Regression Results: Log-Linear Models with the Subdivisions One-Mile
Variable (Dependent Variable: Natural Log of Real Price per Acre; N569)
Equation Number
7 8 9 10 11 12
Intercept 8.76** 41.54** 28.43** 0.57 16.43** 10.06*
(21.25) (6.42) (5.20) (0.402) (2.25) (1.95)
LNSIZE 20.23** 20.20** 20.16** 20.21** 20.24** 20.24**
(23.74) (22.90) (22.19) (23.57) (24.16) (24.07)
ZONING 1 20.016 20.047 0.0032 0.15 0.057 0.072
(20.10) (20.26) (0.02) (1.00) (0.37) (0.47)
ZONING 2 0.22 0.062 0.073 0.27 0.20 0.21
(1.06) (0.26) (0.29) (1.32) (0.99) (1.03)
LNDISDEV 20.052 20.071 20.058 20.035 20.065 20.066
(20.58) (20.70) (20.52) (20.418) (20.77) (20.76)
LNDISFWA 0.044** 0.063** 0.071** 0.031 0.03* 0.04*
(2.09) (2.61) (2.68) (1.50) (1.91) (1.95)
OFFSITES 0.76** 0.82** 0.84** 0.55** 0.60** 0.59** 
(5.69) (5.46) (5.19) (4.07) (4.53) (4.41)
SUBD1MI 0.47 0.21 0.20 0.40 0.35 0.36
(1.11) (0.44) (0.40) (0.98) (0.88) (0.90)
SUBD1SQ 20.37* 20.24 20.21 20.21 20.24 20.23
(21.76) (21.03) (20.84) (21.05) (21.22) (21.17)
LNEMPFOR 0.16** 0.13* 0.13* 0.18** 0.17** 0.17**
(2.46) (1.85) (1.67) (2.86) (2.77) (2.78)
LNNETMIG 1.097** — — — — —
(6.55)
LNPOPPHX — 24.00** — — 21.80** —
(24.81) (22.21)
LNW&SEMP — — 22.56** — — 21.22**
(23.30) (21.91)
LNCONEMP — — — 2.55** 2.070** 2.31**
(7.13) (5.09) (6.22)
LNRCOMIN 20.21* 20.12 20.097 20.25** 20.22* 20.23*
(21.70) (20.87) (20.66) (22.09) (21.95) (21.95)
Adj. R2 .66 .57 .49 .68 .70 .69
t-ratios are in parentheses.
*signiﬁcant at the .10 level; **signiﬁcant at the .05 levelestimates for Maricopa County. Net in-migration is estimated by the Center for Business Research
at Arizona State University.
5MAG periodically publishes what are considered to be the most comprehensive long-range
forecasts of population, employment and future land use patterns. MAG forecasts are relied on by
the Arizona Department of Transportation in planning the emerging freeway system. The ultimate
accuracy of the forecasts is far less important than their credibility to market participants when
they are issued. The MAG forecasts generally are well respected, although by the late 1980s they
were perceived to be overly optimistic about population and employment growth. MAG forecasts
were published in 1982 (population only), 1984, 1985 (population only), 1987, and 1989.
6For example, a sale in 1985 would be matched to the 1990 forecasts for population or employment
in the 1984 MAG report. Tests of longer range forecasts, i.e., 1995 or 2000 matched to a 1985 sale
were not signiﬁcant.
7Since interest rates are in real terms based upon the Phoenix CPI, ten observations with negative
real interest rates, were lost with the log-linear speciﬁcation, making a total of sixty-nine
observations for those models. The land transactions data are from COMPS, Inc. which is widely
used by appraisers and other real estate analysts.
8The SIZE and OFFSITES variables are signiﬁcantly correlated at the .05 level but the coefﬁcient
is small (2.23), so both variables have been included in the same models.
9The decline in R2 for longer lag periods may be due primarily to a loss of observations.
10From 1970 to 1994, net in-migration to the Phoenix MSA averaged approximately 10,000 per
quarter. At the beginning of the 1980s growth cycle, migration was approximately 8,250 per quarter
(1980–1982). This increased to over 15,500 per quarter during the 1984–86 period and declined to
6,500 per quarter by 1991.
11It was not possible to test the geographic limits of the capitalization of growth rates into value
since the data used in this study did not include transaction of very remote parcels. While develop-
ment does leapfrog, causing land values to reﬂect growth rates at considerable distances from the
urban fringe, historical growth rates may have a declining, asymptotic relationship to value with
distance. The lack of remote parcels in the database may explain the difference between the
predicted value of land with limited urban use potential ($8,232 per acre) and the price of observed
transactions in the $2,000 to $5,000 range.
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